Neurotrophic signaling molecules associated with cholinergic damage in young and aged rats: environmental enrichment as potential therapeutic agent.
The aim of this study was to determine the neurobiological bases of behavioral deficits associated with cholinergic damage and the potential of long-term environmental enrichment as a therapeutic agent. Rats were submitted to intra-structures injection of 192 IgG-saporin and then behaviorally tested 1 month and 1 year post-lesion in a nonmatching-to-position task. The gene expression changes were assessed by cDNA macroarray technology using the GE array Q series designed to profile the expression of neurotrophic signaling molecules. Results showed that (1) cholinergic injury modulated the expression of genes such as brain-derived neurotrophin factor but also genes associated with inflammatory response, neuron apoptosis, regulation of angiogenesis, and synaptic plasticity, (2) aging is associated with regulation of glial proliferation and apoptosis, and (3) long-term enriched environment housing enhanced behavioral performance in lesioned and non-lesioned rats and upregulated gene expression. This therapeutic role of the enriched environment seemed to be associated with a suppression of expression of genes involved in apoptosis, glial cell differentiation, and cell cycle, but also with an enhanced expression of a subset of genes involved in signal transduction.